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(57)Abstract 

PURPOSE To obtain a new diaminodiphenyl compound useful as an 



electron charge transfer agent to be used in e.g. organic 'Vj^H-^t^-^^'^-^ni<^®^ 
electroluminescent elements exhibiting excellent luminescent a. .-^^^^ ^.-^ ^#>. 



characteristics. 

CONSTITUTION: This compound is expressed by formula I tRl and 
are each a halogen, an alkyl. an alkoxyl. an araklyl. or a (lower alkylor a 
lower alkoxyl- substituted)pheny«, however, the substituents are not 
same simultaneously; R3 is H. a halogen, an alkyl. an alkoxyl or an 

aralkyi; R4 is H. CI. methyl or methoxy). e.g. N.N'-bis(2-methoxy-5- 11 
methylphenyl)-N,N'-diphenyl-4.4'- diaminodiphenyl. This compound of 
formula I can be obtained by condensation reaction between a 
diphenylamine compound of formula II and a 4.4 - dihalogenobiphenyl 
compound of formula III (X is CI. Br or I). 
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mm 1 ] TiB-fis^ ( 1 ) 

R. 
R* 

Ra 



* Hbl] 
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R« Rh 




R . ^ R4 



R> 

R, tR, »|5lB#{CllDg«^»-Ctt&l». ) 

mm2] {}>fj:< thmm, Emm. mMR 

Ut2] 

R4 /r\^Ri 




*-;u«%*L. Ra (i/K^JM^-. ''^ay>IE^•. 7;i- 20 
a4«t> R» iR. ttN^JC^DggSS-Ctt^ct,*. ) 

[000 1] 
[0 002] 

ity{;^<OC. W. Tang6K:J:»)*t7JK|g#3nfc 
305 ( Appi . Phys . Lett . 51(1987)913) . C ©*"C» 1 0 V 40 

mrommv i o o o c d/m' JiLt.©^j!c*3ff f,nr 
oovji(±©ismE*!i:^<!:-rs©(cJt'^. tss{c^ir> 
[0003] chhmmm^om^^mm. mii 

OTB. 8-4=>"J>'-Ji'7;i';-'i'Ai§tt-?>i'-5"; so 



tc. m^mimtbxum^wMm.»m^mmib 

mtfN. N' (3-h'J;l/) -N. N' -i^^x 
::.;I/-4, 4' -i^T 5 xiJl'-?' 1 . 1-tX 
[N. N-i^ (4- h V;V) 75-/7xx;H Vi'O^ 
>i l» o/ti^r 5 >it^^ 4 - x Ji;U7 5 y 
OX7;l'7't F-N. N-i^7x::.;l't F^l/>&i* 
©fc F7>/>{t^*5*lfe>n5o MK> ffl7^(av7 

[ 0 0 0 4 ] i ^ismnms^f-u. is^^m 
tmi^bxii^iifi. mf^<D^^^^mmm^, 

^©S^tt. »ffS^ttK:teW5RgS.'^.©-'>iLT. 

asgf«MSSiJ©^:gtt*5fassnri>5. ai?i63fc*{^© 

*«liU-cj^fiS?*it:i»^««5 0~i»Styy-a'-<!: 

[ 0 0 0 5 ] c ©<fc 5 txmmmmm-rmmf- 

©SSttK:ML> ^*i6Aj:«jg©i;7 s >'(t^!a 

{b«:J:S«W^^bB»9i?nri>«ci->o tfc. tF^ 

[0006] 

[|6M*s)»*LJ:^i-rSg|JIS] *I6?B©SW». 
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[0007] * 



* mm^km^-t 6fc!t>(o^m *^?stc:j:ntf. Tie— 




R , 

R. <bR, «Pl^K:|5|CSgl«T»/j:C^. ) 

[0008] *^93cDmria— ®^ ( i ) -c^stis^^r 

[00091 m^ii, Tffi-MiC (2 ) 
[<b4] 



( 3 ) 

[^b5] 

R, R4 




R, ufria-jiasc (i) x 

3tl-2>4. 4' -i?^^a^>^bt^7 3l— Mb^i^rJa 
(4) 

[^b6] 

R« R4 



H, N 




NH 



(S;4>. R4 «f«iB— fiasc (1) il5D.^lft«:^-r. ) 

jisse (5) 

lit!] 



(jCtp. R» . R, 



R. BB«a-ji8S: ( 1 ) ilUCSSJ 

R« 



H, COCNH 



R* 




OMO 



NHCOCH, 



R4 «Huie-fla^ (1) ^mcMJ^^m-r. ) 

[fb8] 



R I 
R I 



R 



R4 Ri 
N H N H 



★ (SC*. R, . R, »wifS— (1) i^UStt*^ 

-r. ) ■c^?n€)''Nciy>Yb7'';-^i'2*^i/€ri^^Sfc; 

(7) 

[^b9] 



(i^ifJ. R, . R, > R, »BUiB-)ia!S; ( 1 ) ilHlCS 

Mb^ic. MtcTK-l»S(8) 
[^b 1 0 ] 



(iCtp^ R, «wie— flawed ) ipiD^Wc^mo. x 
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[0 0 10]wi5^©. 4. 4' -i^-'^oy>^b^^7*- 
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^>>?>?>^b■&^^<?:-'^Dy>'fbT U -Jl'icDSi'X^^iS 



(4) 1^13^7-188 130 

5 6 

hi. tfc. as> mB^j^^yyiiMi3:ii<omm [ o o 1 2 ] ft^N o ( 1 ) 
i^-csiss tis. siESgttaf: 1 e 0 - 2 3 0 -c-efe utii] 
i. * 

H, C 0 OCHi 

H, c (g) (g) CH. 

[00 1 31 ^t^No (2) 58 Ufcl2] 

H, C CH, 

H. C0-H(2^N-Hg)-<0)— N-^O)-0CH. 

[0014]{b^No (3) ★★[{bl3] 

H, C CHa 

H3 -<[0^N-(0Hg)-N-^)-C, H, 

[00 1 51 ^b^No (4) T^T^[{bl4l 

H, C CH. 

H, C, (O] (O) C, H. 

[00 1 6Hb^No (5) ♦♦[|bl5l 

H, CO OCH, 

H. C2 (O) (O) H, 



[00 I 7Hb^No (6) 




H, COHlgy-N— <g)-(5)— N-hQ>-OCHi 



[ooisHb^No (7) ^ ^ Utn) 

H, C CH 



1^ ^ 



[00191 {b^N 0(8) [{b 1 8 1 
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7 8 
Hs Cz O OCi H, 

<g>- C H , N -^OHg^ Nj^^ C H , -<0> 

[0 02 0] jt^No <9) * *C{fcl9] 

CI CI 

H, CO-H(o^N-^gHO)— 

(Q) ^ 

[0 02 1 ] Ib^No ( 1 0) ^ 58 [{b2 0] 

C I C 1 

CH. -^)-nH§)-(o)— nh;0/-ch, 

[0 02 2] ib^No <1 1) * ★[<b2 1] 

HiiCis CisHji 

H. com;o^n-^@--(o)^n-^0>-och. 

[0 02 3 1 {b^No ( 1 2) Tir l!lr[{b22] 

H, C C H, 

H. C0-(^^N-<g>-<O)— N-^0>-OCH, 

C H, CH, 

[002 4] {b^No ( 1 3) ♦ ♦[ib2 3] 

H, C CH, 

[Ol [O] 



n-C4H. n-C4H 

[002 5] {b^N o ( 1 4 ) *40* [ib2 4 ] 

H, CO OCH, 



8 



H, C C« 

<5)-CH, CHt-<(0) 
[0026] {b^N o ( 1 5 ) [ib2 5 ] 



(6) #ra¥7 - 1 8 8 1 3 0 

9 10 

H, C CH, 



Hb C. JS) (Ol C, H, 

Hs Ct 0 OCi H, 

[0027] {fc^N 0(16) * * [it2 6 ] 

H s C C H 1 

Ht C. <5)-<Q)— N-^)-0C, Ht 



[0028]<t^No (17) ^ ^imi] 

H, CO H, C CH, OCH, 




H, C (O) 

[0029]{b^No (18) ★★[^b28] 

HsC HaC CHs CHa 






H, COH^O) N N (O)-0CH, 

(o) (o] 

[0030] {t^No ( 1 9) ^ l5r[fl:29] 

HaC HsC CHj CHs 

H. C, -(O^ N ^O)-^^ N ^0)-C» H, 

CooaUfb^No (20) ♦♦[{b30) 

H3C H3C CH} CH3 





^ — N-^0>^0>- N ^ 

H= c, (g) (o) c, H. 

[0032] {k^No (2 1) * * [m 1 ] 

H, CO Hj C CH, OCH, 

H5 c, (o) (O) H, 

[0033]<t^No (22) [it32] 



C7) 
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[0 0 34] it^No (2 3) 



* * i;^k3 3] 
HaC H«C CHaCHt 



H , c a -<oMo>- N --(o^)H;op^ N h:omo)-c , H , 

$K- Cffc3 4] 



[0035] ^k^N 0(24) 



HsCtO HsC CH, OCjHj 

[0 03 6] {k^No (25) ★ ★ [fb3 5] 

CI H,C CH, CI 






H. C0-{0) N (OMO) N (O)-0CH, 

[0037] {b^No (26) -jlSr ■j:r[{b36] 

CI H , C C H , CI 






CH, _(0>-N— <;0/-^0>— N-(0>-CH 



[0038] it^N o ( 2 7 ) 



♦ ♦ [{b3 7] 



H,, C HaC CHj CisHsi 




[0 03 9] ^t^No (2 8) * * [^t3 8] 

HsC HsC CHsCH^ 





H, CO-<0>-N-<0)-<0>— N-<O>-0CH 




CH 



CH 



[0040] ib^N o ( 2 9 ) 



[<b3 9] 



(8) 



- 1 8 8 1 3 0 



13 1" 
H,C H,C CH, CH, 

H, C0-(0^N-^O)-<O^N-^>-0CH, 

n-C4H, n-C«H, 

[004 1 ] ■ft^No (30) * * UUO] 

H,COH,C CH.OCH, 



H.C 

<g>-CH, CH,-<g) 

[0 04 2] {b^No (3 1) 5«C{b4 1] 

H, C H, C CH, CH, 

H5 C, Ig) (Ol C, H, 

H, C« O OCj H» 

[0043] {b^No (32) ★★[{b42] 

H,C H,C CH» CHi 

H, C. 0-^(O^N--^)-(^^N-^)-0C. H, 



(6) 

[0 044] Ib^No (3 3) T^-^[{b4 3] 

H, CO H, CO OCH, OCHs 



H^C CH. 




[0045] ^b^No (34) ♦♦[{b44] 

H , C CI CI C H, 

H, CO-(O^N ^Oy^ N— ^)-OCH, 

[0046] <b^No (35) * * [{fc4 5] 

HiC H3CO OCH, CH, 

Hs C. -H^^N-H^0}-(0^N— ^)-Cz H, 
[0 04 7] {b^No (3 6) [{b4 6] 



C9) 
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H3 C CI CI CH 

:o) — N^oMo>- N — <o: 



Hs C, (O) 



[g) C, H, 



[0048] ^fc^N 0(37) 
H, C O 



H s C a 
[0049} Ik^N o ( 3 8 ) 



* * Ut4Ti 
Hj C O O C H. 




O C H 



C, H 




5« 5« ['fb4 81 

CI 01 <0> 

N to^OCH 



[0050] it^N 0(39) 



★ ★ [^fc4 9l 
H,C HsCO OCH, CH, 

H , C. -(0)-<0)- N ~^Qy-(^^ N -^oy-<0>-C ,H 

CO] i 

[005 1 ] ib^No (40) -ff t^r^bso] 

H.CjO CI CI OC 2H. 

(0)-CH, -(^N--<^)^^(O^N-^)^CH.^;0) 

fo) CO) 

[0 05 2] ^t^No (4 1 ) ♦ ♦[{t5 1] 

C 1 H,C 0 O C Ha CI 

OWO) N — ^)-OCH, 

(95 




[0 05 3] Yfc^No (4 2) 

C 1 



* * [{t5 2] 
CI CI 



C 1 




[0054] it^N o ( 4 3 ) 



^ 5K [fb5 3] 



Ha.C 16 H3CO 0 C Hs C isHs 
H, C0-<0) N (0y(0) N <0>-OCH 



[0055] fb^N o ( 4 4 ) 



[ib5 4 ] 



(10) 
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- 1 8 8 1 3 0 
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H3C CI 



CI CH, 



H, co-<^n-^o)h;o^n-^)-och, 




[00561 {t^No (45) * * Ub55] 

H,C H,CO OCH, CH. 

Ha C0-<O^N-H^)-<O^N-^)-0CH, 

^ (03 

n-C« H. n-C4 H, 

C0057Ht^No (46) ^ i« [{t5 6] 

H, CO CI 0 1 OCHi 

H, C rQi rWi CH. 



[0058] fb^No (47) ★ ★ [Ib57] 

HjC HiCO OCHs CH, 





;o) — N^oHO>-N 

Hs Ct rg] 

H, C2 0 0C» H, 



(gX^ C, H, 



[0059]{b^No (48) -A litbS] 

HsC CI CI CHi 

H, C. 0-h@-N-h^^h(^-N-^)-OC. H. 



[ 0 0 6 0 ] X. *SW{c J;n». mi^btt-tSi^ 



40 



so 



[006 1 ] ^mmmmt t-cw. h v 

j:^ (8- + -^';-^-Jl/) T-'l'S-'i'A, e-X (8- + >' 
•jy-;l/) hyx (5-i'00-8- 

+ -/ - ;i/) y A§©+ u " h ^b:*- + -> K{b 

2. 2' -ff';>'>fb^!e)Sc;i»-v^'J7'>-o-7 
5 y 7 i ^ -)imMW<D^ i"- Ht'^mtai^'Ch So 
X> S^fSS^fiJiL-Ctt. mii. 2 - (4 - t e r t 
-:/^;l/7i::^;b) -5- (4 - 1'7 x-'J ^l') -1. 

3, 5-:t=t^-»>-i^7V-;k 2. 4. 7-h'J:^hO- 



* 
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T^^5^';r=>:7Jl':i-U>. 3, 3' -l:f;^(tert 
-5. 5' -V'ji^Ay-A, 4' -=JV:t.y' 
+ 3. 5' -tr;:^ < t e r t -5. 
3' 4. 4' -i^>'*y + y>. 3. 5, 

-b'X ( t e r t - 3' . 5' -i^'^^^Jl'- 

4. 4' y>?ci'r*S. 

[0063] 

[0064] ^mm 1 (ffc^N o 1 ay^m 

2 5 -^^;UT^';>5 0. 0gr(O. 3 
e^-'U) 5r7k»K5 Om 1 tC^ft?L. WmWiAA. 7 
g ( 0 . 4 4*;l') %rtS3&i5 0 "CJyitc/j: ^ja:t><fc ^ 
{cJ^aLJQrJ&i^^L-r-oSTL/c. iST«. 5 0-6 0 
•C-C3l^faSf&3l4-/£:. SlfiS$Tf^> JSJlSiBs^lSJ^LAj: 
*i6 5 0 0 m 1 ©**(caJnL> WaL/cteB^^ajSL 
fc, *i5feOit©^«EE?£iiU-C. N-T-fe?^JU-2-y 

-^5^JUT-y>6 1 . 1«(JR^:93. 
5%) ^^/c. 

[0065]yi:tC. N-T-fe^>»l/-2 m=i/-5 - 
jt^jl,T^y>3 5. 2 8r (0. 2 0*;l/) ir^OA'^ 
>-fe*>7 8. 4g (0. S*;!/) , JjR/Ki^K*y •i'A4 
1. 4g (0. 3*^1/) , mSi'i. 2 g (0. 0 5* 
JU) . ^^^0. 3 g (0. 0 0 1 ?:f±jii^l 7 

5~ 1 8 5 -cr 1 5 i^ffflstBs-tt^t. msmrr^. 

LT'fyT5-»t'T.'l'3-^l'2 0 Om 1 i. ;ii<10 0ml 
«Ci®)»L/A:8 5%*^ft* ';'^;A2 6. 4g (0. 4 0 

^ur*>6 12 0-12 5-c-c3i^iattn*^ft?Lfc. 

»n*^^8?StE^T«> *^«^@«C J: 0 V T 5 -'I'T^l' 
?fe*P^h-»l'X>2 0 Om 1 ^:»n;i^^ 

f#fc. C©»Sfe»K^«-«EEMS (bp: 148. 5 - 
14 9. O'C/2. OmmHg) \yXm^%,(D1 - V 
+ ix-5-^^>»Ui^:7i-;UT5>34. 2g«IX^: 
8 1. 6%) ?:S/c. 

[0066] MfC. 2 -y h+i'-S -.?<5^J^i;^73::::- 
^^T5>20. Og (0. 0 9 4*;l') > 4. 4' -1? 
3- Kt:'7*-^H 5. 3g(0. 0 3 8 ^^U) . 3S{|7j< 
EtK*yj»A18. 2g (0. 1 3^-iU) i^l. 2 
g (0. 0 19*JU) ?:ftji*. 2 0 0~2 10'Cr8 



11) !^li¥7- 1 88 1 30 

20 

nwii^^^^ic, }^mk. h;i'X>2oomi*ajni, 

^'JH 0 0 m 1 4:»n^JDS?§»?^. xi»^-;U6 0ml 

afe©N. N' -f;^ (2 -j< h+i'-S -y^JU:7jt 
--»!/) -N. N' -^7i^;U-4. 4' -i^TS^'i^ 
:7*^jiH6. 3g(iR^:7 5. 0%) Hl^, 
«2 1 3. 5-2 15. O'CT^o/c. 
10 i' h.'KKBrii^J^) ©#tt»Ji«bl^ (cm-M «3 
0 2 8. 1 5 92. 1 49 0. 1 27 0^-C*ofc. 

[0 067] 7C5S^«fii«C„H3.N, O, iU-CTie 
ai ©aOT^ofc. 

[0068] 



[^1] 





C i%> 


H (%) 


N <» 


9f » « 


8 3, 3 


6 . 3 


4 . 9 


II ffi 


8 3. 5 


6. 5 


4. 8 



20 [0069] mmm2 (fb^N o 2©^^^) 

2-jt h+i^-5-^5^-'l'T-';>©RteO(C2-^?^ 

ju- 4 - ^ h +i/T- y >*fflc»ircm»^Jt0« 1 ilal 

Jl'T5>23. 5g (0. 1 l^JV) i4. 4' -V>a 
-pt:v^::.}V17. 9g(0. 044^)\^),m^m 
K*y^A2 1. 3 g (0. 1 5*4.) . $mi. 48 
(0. 0 2 2*>>l') ?rftii^5>2 0 0~2 2 0'Ct?l 5^ 
raSffeS-a/c, J^^. h.H/a:>2 0 Om 1 4a*DUr 
30 ^«J*«S«b. alia LA:. 5«Bi«lil/-CB^x^jU 
6 0ml ^»n^tt]?a^»f*. >'-;l/6 5 m 1 **ni 

rswb. i£«io/c. f#p>n/c^s*/7^Affl»! 
/I ) ur. ee©N. N' -tr>; (2-^5^ji'-4- 

^ h=<^i^7*x;l/) -N. N' -i^:7a:r.;l'-4. 4' 
-i^TS ^5^7a:j:-JH 7. lg(lR^:67. 3%) 
?r^/c. iS,^.B 1 6 2. 0- 1 6 3. 5°C-C«)-5/c» # 

Ji^iRiRX'^i' (KB Ttmm oymE.mmm 

(cm-»)«3 025. 1588. 1480. 1285 

40 Hr^oifc, 

[0 07 0] TC^^WffittC.Hj.N, O. ibTT^ 

a2©3ior*ofc. 

[0 07 1 ] 
[^2] 





C CX) 


H (X) 


N CX) 


^ » «l 


8 3.3 


6. 3 


4 . 9 


m 91 m 


8 3. 1 


6 , 5 


4 , 7 



[0 07 2] ||Si0!l3 ({b^No6©^fi!c) 

SO mmm i ©^^^ *-.»i/t 5 wb^f^^^sR-r sxg-c. 



(12) 
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2 - 7 x-;U7- >^fflt^fcW3^«^«'i| 1 i 

3.::-)Wl>20. 4g (0. 074*^1') i4, 4' 
-i/3- Ff7*-;H 3. 2g{0. 0 3 3tJU)> 
jS^KK^'J-^Al 5. 6g(0. l\3^)l).im 
1. 2g (0. 0 1 9^)1) «:f±ji*. 2 0 0~2 1 0 
*Cf 18^PIJgI&?*fc. hJH>300ml 

5) Lt:^llfe©N, N' -t:x (4-y ^+^'-2- 
t^7x-';J^) -N. N' -i/7*^;l'-4. 4' -i^ 
75/i;7i-;H 3. 6g (IR*: 59. 7%) 
fc. ilL^,»2 0 8. 5-2 1 0. 0'C-e*ofc, sS^?!-^ 
iyR;^'<d' hJl- (KB rteSOS) ©#tt»{iS!l^ (cm 
-•)tt3030. 1 594. 1488, 1 295^t?* 

[0 07 3]7C«^#Tffl«C..H,.N, O, iU-CTlB 

[0074] 
[^31 





C (» 


H (%) 


N (X 






8 5.7 


5. 8 


4. C 




m « 


8 5.8 


5. 9 


4. 1 
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[0075] mm4 (it-^n o 1 1 

2-^ h+i^-5-^?;l'7-'J>®RbO«:4-.^ h 

lira«tCU-C^fiS$hfc4-^ h+'./-2-'<>4»f= 
->Jl/i;7i-JU75>l 9. 4g (0. 047*;l') i 
4. 4' -i^g- f-*br7i:t;l/7. 7g (0. 019* 
;U) . «^*glS*';'5A9. 3g (0. 0 6 7-tJl') . 
^0. 6g(0. 0 0 9*;l') %f±ji*, 2 10~2 
2 0 'C-C 1 7 5 -t^ fco }^Wk. h Jl/i > 2 0 0 
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